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$(\Omega, \mathcal{F}, F_{t}, P)$ filtered probability space $P$ $\Omega$ $\mathcal{F}$
$F_{t}$ $t\uparrow$ $\sigma$-field $\mathcal{F}=\mathcal{F}_{\infty}$ $\Omega$ $\mathcal{F}-$
$f(\omega)dP(\omega)$ $E[f]$
$\mathrm{C}$ Brown
$\Omega=C([0, \infty)arrow \mathrm{C})$ , $z_{t}(\omega)=\omega(t)$ $\omega\in\Omega$
$\mathcal{F}_{t}=\sigma(Z_{S};0\leq s\leq t)$ $P$ $\{P_{x},x\in \mathrm{C}\}$
$P_{x}(Z_{0}=x)=1$ , $P_{x}(Z_{t} \in A)=\int_{A}\frac{1}{2\pi t}e^{-\frac{|x-y|^{2}}{2t}}dy$ .
$A$ $\mathrm{R}^{2}$ Borel $(\Omega, F,\mathcal{F}_{t}, Z_{t}, \{P_{x}\})$ Brown
$Z_{t}$ $(Z_{l,x}P)$ $Z_{t}$ $x$
Brown Brown – Riemann
Brown $X_{t}$ $P_{x}(X, \in A)=\int_{A}p(t,x, y)dv(y)$
$p(t, x, y)$ $- \frac{1}{2}\triangle$ $dv(y)$ Riemannian volume
Brown Levy
1 $f$ $U\subset \mathrm{C}$ $z_{\mathit{0}=Z_{\mathit{0}}}$
$f(Z_{t})=\tilde{Z}_{\phi_{2}}$ , $\phi_{t}=\int_{0}^{t}|f’(Z_{S})|^{2}ds$ ffor $0\leq t<\tau_{U}$
$\tilde{Z}_{t}$ Brown $f(z_{o})$ \ $\tau_{U}=\dot{\mathrm{i}}\mathrm{f}\{t>0:Z_{\ell}\not\in U\}$










Nevanlinna proximity function, counting function, (Ahlfors-Shimizu
$\text{ })$ characteristic function $l\mathrm{h}_{\text{ }}$
$m(a,r)$ $=$ $\int_{0}^{2\pi}u_{a^{\circ f}}(re^{i\theta})\frac{d\theta}{2\pi}$
$N(a.’ r)$ $=$ $f( \zeta)=a,\zeta\sum_{)\in B(t}\log\frac{r}{|(|}$ (the sum counting with multiplicity)
$T(r)$ $=$ $\int_{B(t)}\overline{(|f(_{\mathcal{Z}})|^{2}+1)2}g_{\tau}(0,\mathcal{Z})dxdy$
$|f’(\mathcal{Z})|^{2}$
$B(r)=\{|z|<r\},$ $g,(w, z)$ $B(r)$ $\frac{1}{2}\Delta_{\mathrm{R}^{2}}$ Green
$T(r)$ $=$ $E[ \int_{0}^{\mathcal{T}}T\frac{|f’|^{2}}{(1+|f|^{2})^{2}}(Z)sd_{S]}$
$m(a, r)$ $=$ $E[u_{a^{\circ}}f(Z_{\tau_{\tau}})]$
$\mathcal{T}_{f}=\inf\{t>0:z_{t}\not\in B(r)\}$ . $u_{a}\circ f$ Ito
$m(a,r)+N(a,r)=T(r)+O(1)$
$u_{a}\circ f(Z_{l})$ local submartingale $V_{t}$
$N(a,r)= \lim_{\lambdaarrow\infty}\lambda P(V^{*}\mathcal{T}\mathrm{r}>\lambda)$
$V_{\tau^{=\sup}}^{*}\{Vt:0\leq t\leq T\}$ –
$\mathrm{C}$ $Z_{t}$
.









$W_{t}$ $\mathrm{P}^{1}(\mathrm{C})$ Fubini-Study Brown














21 $([8],[7])$ $N$ $Y$




2i) $u$ $N$ $\mathrm{Y}$ $N$ ) $u(\mathrm{Y}_{0})<\infty$
$u(\mathrm{Y})$ $u$ $u(\mathrm{Y})$
ii) $f$ : $Marrow N$ $\mathrm{Y}$ $M$ $f(\mathrm{Y})$ $N$
2 $\mathrm{Y}$ $N$ $\{g_{\alpha,\overline{\beta}}\}$
$Y$ (intrinsic time) $[Y,\overline{Y}]$
$d[\mathrm{Y},\overline{\mathrm{Y}}]_{t}=g_{\alpha,\overline{\beta}}(Y)d<\mathrm{Y}_{\alpha},\overline{Y_{\beta}}>_{t}$
‘ $<Y_{\alpha},\overline{\mathrm{Y}_{\beta}}>_{t}$ $\mathrm{C}-$ ) quadmtic







$\mathrm{P}^{n}(\mathrm{C})$ $Y$ $Y_{0}\not\in H$
$m(T, H)$ $=$ $E[u_{H}(\mathrm{Y}_{T})]-E[UH(\mathrm{Y}_{\mathit{0}})]$
$N(T, H)$ $=$ $\lim_{narrow\infty}\lambda P(u_{H}(Y_{\tau})*>\lambda)$ ,
$T$ stopping t e, $u_{H}(Y_{\tau})^{*}= \sup_{0}\leq t\leq\tau^{u}H(Y_{t})$
Ito ([8]) – –
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3 $\mathrm{Y}_{0}\not\in H$
$m(T, H)+N(T, H)=E[[Y,\overline{Y}]_{\tau]}$ .
1i) target
\"u) $\mathrm{P}^{n}(\mathrm{C})$ – $N$





3 $\mathcal{I}$ $M$ (X, $P_{x}$) $x\in M$
$A\in \mathcal{I}$ T<( $st\varphi pingti\gamma oeT$ $1_{A}=1_{A}\circ\theta T$ $P_{x}-a.s$ .
$\zeta$ $X$
(X, $P_{x}$) Brown (
)
1 $f$ $M$ $\mathrm{P}^{n}(\mathrm{C})$
X $f(X)$ $M$ $f$
$\mathrm{P}^{n}(\mathrm{C})$
1 $f$ $M$ $\mathrm{P}^{n}(\mathrm{C})$ $M$
$f$
$\mathrm{Y}\mathrm{a}\mathrm{u}([14])$
2 $f$ $M$ $\mathrm{P}^{n}(\mathrm{C})$ $M$
$f$
Molzon ([9])
$n=1$ $f$ $\mathrm{P}^{1}$ Brown
2 $f$ $M$
X $f(X)$ $M$ $f$
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$M,X$, B 1 $\{D_{n}\}$ $M$ exhaustion,
$D_{n}\subset\subset D_{n+1}\uparrow M$ $T_{n}=\dot{\mathrm{i}}\mathrm{f}\{t>0;x_{t}\not\in D_{n}\}$
$T_{n}\uparrow\zeta \mathrm{a}.\mathrm{s}$ . characteristic ffinction
$\tilde{T}(n)=E[[f(x),\overline{f(x)}]_{\tau_{\mathrm{B}}}]$
1 Casorati-Weierstrass
4 $M,X,$ $f$ 1 exhavstion
$\lim_{narrow\infty}\tilde{T}(n)=\infty$ .






$f(x_{0})\neq y_{\infty}$ $M$ – $x_{0}$ $\mathrm{P}^{n}(\mathrm{C})$
$H_{0}$ $f(x_{0})$ $y_{\infty}$





2 $D$ $\mathrm{P}^{1}$ $F=\mathrm{P}^{1}\backslash D$ $Z_{t}$ Fubini-Study
Brown $w\in D$ $\tau_{F}=\inf\{t>0:Z_{t}\in F.\}$ $F$
$E_{w}[\tau_{F}]<\infty$ .
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$\delta$-subharmonic function Riesz charge
Rudin $\delta$-subharmonic function
4 $u$ $\mathrm{R}^{m}$ $\delta$-subharmonic function $\int$s $u^{+}(r\zeta)d\sigma(\zeta)<\infty$ for $a$ $lr>0$
$u^{+}$ Riesz charge 2
3
$\beta>0$ $E_{\beta}\subset[0, \infty)$
$\int_{S}\log^{+}|\nabla u|(r()d\sigma(\zeta)\leq(\beta+1)2\log\{\int s)^{2}u^{+}(r\zeta)d\sigma(\zeta)+N(u+,r)\}+\{(3+\epsilon)(\beta+1+\beta(m-1)\}\log r$
$\epsilon>0$ $r\not\in E_{\beta}$ $r>0$
$N(u^{+},r)= \int_{|x|<\tau}gf(0,\mathcal{I})d\nu(\mathcal{I})$
$g_{f}(\mathrm{o}, x)$ $\{|x|<r\}$ $\frac{1}{2}\Delta$ $Di\dot{n}Ch\iota et$ Goeen $d\nu(x)$
$u^{+}$ Riesz charge
2i) $\mathrm{R}^{m}$ Cartan-Hadamard pambolic
manifold 5 $([\mathit{2}J)$
( $\log r$ )
Cadan-Hadama $\mathrm{x}r$
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ii) $f$ $\mathrm{C}^{n}$ $u=\log|f|$
$\int_{S}u^{+}(r\zeta)d\sigma(()+N(u^{+},r)=T(r)+O(1)$
$\mathrm{C}$ R.Nevanlinna characteristic function
Viuer ([13
iii) 5
3($\mathrm{B}\mathrm{u}\mathrm{r}\mathrm{k}\mathrm{h}_{\mathrm{o}\mathrm{l}\mathrm{d}\mathrm{r}\mathrm{D}}\mathrm{e}-\mathrm{a}\mathrm{V}\mathrm{i}_{S}$ -Gundy . [11], p.153) $P\in(0, \infty)$
9, $C_{\mathrm{P}}$ $M_{0}=0$ $M$ stopping tinoe T
. .
$\mathrm{q}E[<M>_{T}^{P}]/2\leq E[(M_{T}^{*})\mathrm{p}]\leq C_{p}E[<M>_{T}^{p/2}]$ .
4 $U$ $M$ $\alpha\in(0,1)$
$E[(M_{T}^{\mathrm{e}})^{\alpha}] \leq\{(\frac{2-\alpha}{1-\alpha})^{2}+\frac{2-\alpha}{1-\alpha}+1\}(E[(U_{\tau}+)]+N(U^{+},T))^{\alpha}$ .
$U_{t}^{+}= \max\{U_{t}, 0\}$ ,
$N(V,T)= \lim_{\infty\lambdaarrow}\lambda P(V_{\tau}*>\lambda)$ , $V^{*}= \sup_{\leq 0t\leq T}V\tau t$ .
5([2]) $k(x)\mathrm{R}^{m}$ $0<r<\infty$ $E[\Gamma_{0}^{r}k(B)sd_{S}]<\infty$
$\mathrm{R}^{m}$ Brown
$\beta>0$ $E_{\beta}\subset[0, \infty)$ $r\in E_{\beta}$ . .













$\frac{(\beta+1)^{2}}{2\alpha}\log^{+_{E}}[\int^{\mathcal{T}_{\mathrm{r}}}\mathit{0}|\nabla u|^{2\alpha}(B_{t})dt]+(m-1)\beta\log r$ (Jensen , 5)
$\leq$
$\frac{(\beta+1)^{\mathit{2}}}{2\alpha}\log^{+_{E}}[\mathcal{T},-\alpha(1\int^{\mathcal{T}_{r}}0|\nabla u|^{2}(B_{t})dt)^{\alpha}]+(m-1)\beta\log r$ (Jensen )
$=$ $\frac{(\beta+1)^{2}}{2\alpha}\log^{+_{E}}[_{\mathcal{T}_{l}^{1-}<}\alpha M>_{\mathcal{T}}\alpha]r+(m-1)\beta\log r$
$\leq$
$\frac{(\beta+1)^{2}}{4\alpha}\log^{+_{E}}[\tau^{2\mathrm{t}1\alpha}-)f]+\frac{(\beta+1)^{2}}{4\alpha}\log[+_{E}<M>]2\tau_{\mathrm{r}}\alpha$




$\frac{(\beta+1)^{2}}{4\alpha}..\cdot\log^{+_{E}}.[(.M_{\mathcal{T}T}^{*})^{4}\alpha]+\{.(\beta+1)2\frac{1-\alpha}{\alpha}+(m-1)\beta\}\log r+O(1)$ ( 3)
$\leq$ $(\beta+1)^{2}\log\{E[U+]\mathcal{T}\Gamma+N(U^{+}, \tau)f\}+\{(\beta+1)2_{\frac{1-\alpha}{\alpha}+(-1}m)\beta\}\log r+C_{\alpha}$ ( 4)
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